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Abstract
Background—Cancer survivors treated with hematopoietic stem cell transplant rely on their 
social network for successful recovery. However, some survivors have negative attitudes about 
using social resources (negative social network orientation) that are critical for their recovery.
Purpose—We examined the association between survivors’ social network orientation and 
health-related quality of life (HRQoL) and whether it was mediated by social resources (network 
size, perceived support, and negative and positive support-related social exchanges).
Methods—In a longitudinal study, 255 survivors completed validated measures of social network 
orientation, HRQoL, and social resources. Hypotheses were tested using path analysis.
Results—More negative social network orientation predicted worse HRQoL (p < .001). This 
association was partially mediated by lower perceived support and more negative social 
exchanges.
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Conclusions—Survivors with negative social network orientation may have poorer HRQoL in 
part due to deficits in several key social resources. Findings highlight a subgroup at risk for poor 
transplant outcomes and can guide intervention development.
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Hematopoietic stem cell transplantation
Hematopoietic stem cell transplant is an increasingly common treatment for hematologic 
cancers and other diseases. Although often life-saving, it is medically risky and causes 
substantial physical and psychosocial burden. Specifically, transplant typically begins with a 
toxic preparative regimen of high-dose chemotherapy and, for some, total body irradiation. 
Even patients receiving less toxic regimens have substantial physical and psychological 
symptoms (e.g., due to immunosuppression, reduced but still significant toxicity, and the fact 
that these patients are often older or sicker at the time of transplant) [1]. Transplant 
recipients face a prolonged treatment and recovery period characterized by lengthy hospital 
stays with aversive procedures; potentially life-threatening side effects and complications; 
ongoing risk of relapse and late effects; difficulties with work, financial, and family roles; 
social isolation; and complex self-care [2, 3]. Consequently, during this time, they are highly 
dependent on social resources such as social support from family, friends, and others in their 
social network. These informal caregivers provide survivors with companionship and 
emotional support, assist with daily tasks and responsibilities, and help with ongoing 
medical care [2]. Indeed, this support is so critical that one key goal of pre-transplant 
screening is to ensure the presence of reliable informal caregivers [4, 5].
A recent review revealed reliable evidence for the association between greater social support 
and better post-transplant outcomes, including better health-related quality of life (HRQoL) 
[6]—a key patient-reported outcome. For instance, one study of cancer patients undergoing 
autologous or allogeneic transplant (i.e., a transplant using the recipient’s or a donor’s stem 
cells, respectively) found that having more stable pre-transplant support and care giving was 
associated with improved survival rates and better post-transplant HRQoL [7]. Another 
study found that having greater perceived support prior to allogeneic transplant was 
associated with having lower depressive symptoms 1 year post-transplant [8]. Similarly, a 
longitudinal study of both autologous and allogeneic transplant recipients found that higher 
pre-transplant satisfaction with social support predicted better post-transplant psychological 
functioning, including lower depressive symptoms and faster recovery from transplant-
related distress [9]. Thus, a variety of indicators of social resources are associated with better 
HRQoL among cancer survivors treated with stem cell transplant.
The present study examined a phenomenon that has received little research attention despite 
the importance placed on social resources in clinical practice and evidence supporting their 
importance for survivors’ HRQoL. Not all survivors hold positive beliefs and expectations 
about drawing upon their potentially available social resources. Furthermore, survivors who 
hold negative beliefs and expectations (i.e., they have a “negative social network orientation” 
[10, 11]) may be less likely to draw on these resources in times of need, and they may have 
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fewer and lower quality social resources available to them when they have no choice but to 
rely on them. To the extent these problems occur, theory and research suggest that having a 
more negative social network orientation will negatively affect survivors’ HRQoL. Little is 
currently known about these processes, in part because it is generally assumed that people 
treated for cancer, including those undergoing transplant, welcome and accept as much 
support as possible. If negative social network orientation is associated with poor HRQoL, it 
would be useful to understand which social resources are most strongly implicated in this 
association to guide further research as well as the development of interventions to address 
or accommodate these problems.
Social Resources
The term “social resources” encompasses a range of concepts, including the size of a 
person’s social network (network size), perceptions about support available if needed 
(perceived support), and reports of positive and negative social exchanges related to social 
support (conceptually related to the effectiveness of enacted support) [12–16]. Benefits of 
having a larger social network have not been studied in transplant recipients, but in other 
cancer populations, evidence links having a larger network with better health outcomes such 
as reduced mortality risk [17] and better HRQoL [18]. For instance, a study of lymphoma 
survivors found that those who reported having more close friends and family members had 
better general and cancer-specific HRQoL [19]. These kinds of associations may be traced to 
mechanisms such as better access to health care or other health-promoting resources, as well 
as beneficial social regulation of health behaviors (e.g., expressed disapproval of negative 
health behaviors) [17, 20, 21].
Knowing the size of a person’s social network does not provide information about the 
support available or exchanged within the network; however, this information is provided by 
measures of perceived social support and positive and negative social support-related social 
exchanges (hereafter referred to as “social exchanges” for brevity). Perceived support and 
positive social exchanges may buffer adverse effects of stressors [12, 20, 22] or promote 
more effective coping [23], leading to better physical and psychological functioning—key 
aspects of HRQoL. For instance, these positive social resources provide perceived or real 
access to informational support (e.g., information about ways to cope with a stressor or 
advice on how to follow self-care recommendations), instrumental assistance (e.g., 
assistance with finances or practical needs, such as getting to medical appointments), and 
emotional support (e.g., listening to concerns and demonstrating caring) [22]. In contrast, 
negative social exchanges (e.g., unwanted advice, unhelpful assistance, or insensitive 
emotional support attempts) may fail to provide coping assistance or to mitigate adverse 
effects of stressors, reducing HRQoL [24, 25]. Evidence supports the importance of 
differentiating between positive and negative social exchanges. For instance, in a study of 
transplant survivors, Rini and colleagues [26] found that social support received from a 
spouse or partner was associated with better psychological well-being—a domain of HRQoL
—but only if it was effective (i.e., sensitively provided, with a good match between the 
quantity and quality of support provided and the recipient’s needs) [27].
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These structural and functional social resources are empirically and conceptually distinct 
[28, 29]. For instance, perceptions of available support do not necessarily reflect actual 
support exchanged during times of adversity [30, 31], and people with large social networks 
may only rely on a few people within their network for day-to-day support. Yet, to the extent 
that having a larger social network may promote better HRQoL by increasing access to 
functional social resources, then perceived support and positive and negative social 
exchanges could be viewed as more proximal predictors of HRQoL and potentially have 
larger associations with this outcome than would network size. At the same time, network 
size could influence HRQoL in ways that are not well assessed by measures of perceived 
support and social exchanges. For instance, network members’ social control efforts aimed 
at increasing survivors’ positive health behaviors, and survivors’ perceived responsibilities to 
get healthy for network members, may help motivate survivors to adherence to 
recommended medications and self-care activities, and group memberships can provide a 
psychologically beneficial sense of identity and meaning in life [32, 33]. Thus, each of these 
social resources has the potential to benefit survivors’ HRQoL.
Social Network Orientation
One gap in research on social resources and survivors’ HRQoL is that it has not considered 
the possibility that some people are not comfortable tapping into their social resources, even 
when those resources could help them manage the challenges and stressors they face during 
and after treatment. They hold expectations and beliefs that accessing support is unpleasant, 
unhelpful, unwise, or risky, and they experience getting support in these ways. This concept 
was first described by Tolsdorf [10] who studied male veterans hospitalized for psychiatric 
or medical problems and their views about how their social network could help them cope 
with stressors. Some veterans reported that it was safe, advisable, and sometimes necessary 
to get support from their network (a positive social network orientation), whereas others 
reported that it was impossible, inadvisable, useless, or possibly dangerous to do so (a 
negative social network orientation). Veterans with a negative social network orientation did 
not use support from their network and intended not to do so in the future. Moreover, they 
received unhelpful support (e.g., because they revealed little information to guide support 
provision). The majority of veterans with a negative social network orientation appeared to 
have had this orientation since childhood; this weakened their adult relationships in later life 
in addition to affecting their behaviors toward network members.
Since Tolsdorf’s study, Vaux and colleagues [11, 34] developed and validated a measure of 
social network orientation to facilitate research, and other researchers have studied 
conceptually related constructs such as help-seeking beliefs, efficacy of help seeking, 
support seeking behaviors, help-seeking comfort, and active social orientation [35–38]. This 
research has revealed findings similar to Tolsdorf’s in healthy populations and in both 
genders [11, 34, 39], and it indicates that social network orientation is a relatively stable, 
dispositional characteristic [11]. Research has also found that, compared to people with a 
more positive social network orientation, those with a more negative social network 
orientation have smaller networks, fewer reciprocal relationships, and less perceived and 
received social support [11, 35, 36]. In addition, they are less likely to seek and use support 
resources [11, 35] or to appraise support in positive terms (e.g., they feel less cared for) [11]. 
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In sum, although it is commonly assumed that people recovering from a difficult cancer 
treatment, such as stem cell transplant, will mobilize or accept all the support available to 
them, and that they will welcome and benefit from it, research on negative social network 
orientation suggests that some are less likely to perceive, seek, use, and benefit from support 
from others. These characteristics could translate to survivors with a more negative social 
network orientation having worse HRQoL than those with a more positive orientation. 
Understanding the effects of negative social network orientation could help identify 
opportunities for interventions in survivors who are at risk for poor outcomes because of 
their inability to benefit from critical social resources.
Summary of the Present Study
In the present study, we examined associations between negative social network orientation 
and HRQoL (both concurrent and prospective, assessed 4 months later) among 255 cancer 
survivors treated with stem cell transplant, then investigated whether that association could 
be at least in part explained through variation in four social resources: social network size, 
perceived social support, and positive and negative social exchanges. Based on the evidence 
described above, we hypothesized that transplant survivors with a more negative social 
network orientation would report worse HRQoL concurrently and prospectively and that this 
association would be at least partially mediated by their smaller social network of potential 
support providers, lower perceived social support, more frequent negative social exchanges 
(e.g., ineffective enacted support), and less frequent positive social exchanges (e.g., effective 
enacted support).
Methods
Participants
Participants were 255 men and women who completed a randomized control trial testing a 
psychosocial writing intervention for stem cell transplant survivors [40]. To be eligible for 
the trial, they had to have had a successful stem cell transplant 9 months to 3 years prior to 
the study, speak English, be at least 18 years old, and have access to a telephone (because 
study procedures were completed by telephone). Additionally, they had to have at least mild 
survivorship problems in one or more of the following domains: general distress (Brief 
Symptom Inventory [41]); cancer-specific distress (Impact of Event Scale [42]); HRQoL 
(Functional Assessment of Cancer Therapy-Bone Marrow Transplant [43, 44]); and purpose 
in life (Life Engagement Test [45]). Exclusion criteria for the trial included substance abuse 
disorder, active psychosis, active suicidal ideation, or significant cognitive impairment. Of 
the 437 potential participants screened, 369 (84 %) were eligible; 315 of those survivors 
were randomized (85 %) and 264 of the randomized survivors completed the follow-up 
assessment (84 %) about 1 week post-intervention. Attrition was primarily due to loss of 
contact (55 %) or relapse/death (33 %). Participants were excluded from analyses for the 
present study if they had not completed the follow-up assessment (n = 51) or they were 
missing social network orientation or social resource data (an additional n = 9). Compared to 
the sample of 255 participants in the present study, the 60 who were excluded were younger 
(M= 54.45 years versus M= 50.5 years, respectively; p = .02) and marginally less likely to 
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be non-Hispanic white (86 % versus 77 %, respectively; p = .08). The two groups did not 
differ on baseline or follow-up HRQOL or any of the social resource variables. In addition, 
examination of screening data indicated that survivors who were eligible for randomization 
but not randomized did not differ from those included in the present study on gender, age, 
race/ethnicity (non-Hispanic white vs. other), type of transplant (allogeneic vs. autologous), 
or HRQOL at screening.
Procedure
Participants were recruited between 2008 and 2011 through advertisements and patient 
databases at Mount Sinai Hospital (New York, NY) and Hackensack University Medical 
Center (Hackensack, NJ). Telephone screening interviews were conducted to establish 
participants’ eligibility. Eligible participants completed informed consent procedures by 
phone. Next, they completed a baseline assessment that included a mailed questionnaire and 
phone interview, which took approximately 45 min and was conducted by a trained staff 
member. Participants were then randomly assigned and began the parent study’s 
intervention. Details of the parent study’s procedures and recruitment are provided in a 
report of that study [40]. The Institutional Review Boards at the study sites approved the 
procedures.
Measures
Health-Related Quality of Life—HRQoL was assessed with the 37-item Functional 
Assessment of Cancer Therapy-Bone Marrow Transplant scale (FACT-BMT [43, 44]). This 
instrument measures four quality-of-life domains including physical (e.g., “I am bothered by 
side effects of treatment”), functional (e.g., “I am able to work”), social and family (e.g., 
“My illness is a personal hardship for my close family members”), and emotional well-being 
(e.g., “I worry about dying”) in addition to transplant-specific concerns (e.g., “The effects of 
treatment are worse than I had imagined”). Responses about experiences in the prior 7 days 
were provided on a scale from 0 (not at all) to 4 (very much). Negatively worded items were 
reversed scored and responses were summed so that higher scores indicated better HRQoL 
(Cronbach’s α = .90). Possible scores range from 0 to 148. Two of the 37 FACT-BMT items 
were conceptually similar to social exchange items (“I get emotional support from my 
family” and “I get support from my friends”). Excluding them did not alter the results or the 
study’s conclusions. Because that was the case, and because this is a validated scale, all 
findings are reported with these items included.
Social Network Orientation—Social network orientation was assessed with the Network 
Orientation Scale (NOS) [11], which measures negative expectations, attitudes, and beliefs 
about the desirability and effectiveness of seeking or receiving support from one’s network. 
It has been shown to be reliable and valid in various populations (e.g., 11, 39, and 46). We 
used an 18-item version, based on a factor analysis [34]. Participants rated their agreement 
with items such as “Sometimes it’s necessary to talk to someone about your problems” 
[reverse scored], “If you confide in other people, they will take advantage of you,” and “If 
you can’t figure out your problems, nobody can” on a scale from 1 (strongly disagree) to 4 
(strongly agree). Items were reverse scored as necessary and summed to form a scale with 
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possible scores of 18 to 72, with higher scores indicating a more negative social network 
orientation (i.e., lower likelihood of using social network resources; Cronbach’s α =.82).
Social Network Size—The social network size was assessed with Cohen’s Social 
Network Index [13], which measures the number of people with whom respondents have 
regular contact (i.e., at least once every 2 weeks) across 12 types of relationships, including 
their relationships with a spouse/partner, parents, parents-in-law, children, other close family 
members, close neighbors, friends, coworkers, fellow students or teachers, fellow volunteers, 
and members of groups with and without a religious affiliation. Possible scores range from 0 
to 168, with higher scores indicating a larger, more diverse network.
Perceived Social Support—Perceived social support was measured with the 7-item 
ENRICHD Social Support Inventory [15]. One item assesses whether respondents are 
married or partnered (scored 4 for “yes” and 2 for “no”). An additional six items assess 
perceived availability of emotional, instrumental, and informational support on a scale from 
1 (none of the time) to 5 (all of the time).Responses are summed so that possible scores 
range from 8 to 34, with higher scores indicating greater perceived support (α=.82).
Positive and Negative Support-Related Social Exchanges—Positive and negative 
support-related social exchanges were assessed with the 24-item Positive and Negative 
Social Exchanges Scale [16]. It measures four types of positive social exchanges 
(informational support, instrumental support, emotional support, companionship) and four 
types of negative social exchanges (unwanted advice or intrusion, failure to provide help, 
unsympathetic or insensitive behavior, rejection or neglect) in the past month on a scale from 
1 (never) to 5 (very often). Separate responses are provided for a partner (if applicable) and 
other people; for participants with partners, these scores were averaged. Responses for 
positive and negative social exchanges were summed separately to produce separate scores 
for these two domains. Possible scores ranged from 12 to 60, with higher scores indicating 
more frequent positive (α=.90) and negative social exchanges (α=.89).
Sociodemographic Characteristics—Sociodemographic characteristics were self-
reported and included age, ethnicity, gender, marital/partner status, current employment 
status, and years of education.
Medical Information—Medical information was obtained via medical chart review and 
self-report. Type of transplant was either autologous (using a patient’s own stem cells) or 
allogeneic (using stem cells from a donor) [46]. Participants were asked whether they had 
these eight complications or side effects after their transplant: infection, pneumonia, low 
platelets or low red blood cells, bleeding, veno-occlusive disease (liver damage), lung or 
heart complications, mucositis (mouth sores), or engraftment problems after transplant. 
Endorsed items were summed to create a scale ranging from 0 to 8. History of graft versus 
host disease (GvHD; either acute or chronic), which occurs when donor cells recognize a 
patient’s tissue as foreign and attack them, was modeled separately (no =0, yes =1) because 
it is associated nearly exclusively with allogeneic transplant. Medical comorbidities were 
assessed with the Self-Administered Comorbidity Questionnaire [47]. Comorbidities 
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endorsed by participants (e.g., heart disease, high blood pressure, diabetes) were summed to 
create a scale with a possible range from 0 to 45.
Analytic Strategy
Data were screened for violations of analytic assumptions. Next, we computed descriptive 
statistics and bivariate correlations to identify sociodemographic and medical covariates that 
were significantly associated with HRQoL. We then tested hypotheses using path analysis, 
implemented in EQS 6.2 with maximum likelihood estimation [48]. The hypothesized model 
is shown in Fig. 1. It controlled for the randomly assigned writing intervention groups (three 
dummy-coded variables) and sociodemographic and medical covariates that were 
significantly associated with follow-up HRQoL in bivariate analyses. Model fit was 
evaluated with multiple indicators, including χ2 (good fit is indicated by non-significance), 
the comparative fit index (CFI) (good fit is indicated by values over .95), the root-mean-
square error of approximation (RMSEA) (good fit is indicated by a value of ≤.05 and 
reasonable fit is indicated by values between .05 and .08) [49], and the standardized room 
mean-square residual (SRMR) (good fit is indicated by values <.10) [50]. Modification 
indices (Wald and Lagrange multiplier tests) were consulted for suggested model 
modifications.
Results
Participant characteristics appear in Table 1. Most were non-Hispanic white, had a spouse or 
partner, had completed a 4-year college degree or more education, and had a relatively high 
median household income, although broad ranges of education levels and household income 
suggested variability in socioeconomic status. Over half of the participants were women and 
most had an autologous transplant (i.e., they received an infusion of their own stem cells 
rather than stem cells from a donor, which occurs in allogeneic transplant). The most 
common diagnoses were lymphoma (Hodgkin lymphoma, non-Hodgkin lymphoma), 
multiple myeloma, and leukemia (chronic or acute). Participants had undergone stem cell 
transplant an average of 20 months prior to the study (SD = 8.05; range 8 to 46 months).
Social network orientation scores ranged from 21 to 52 and were normally distributed. At 
the low end, the scores corresponded to strong disagreement with all statements indicating 
negative social network orientation (i.e., a response of just over “1” to each one); at the high 
end, they corresponded to moderate agreement with those statements (i.e., responses 
averaging just below 3 to each statement). Thus, no participants reported a high negative 
social network orientation, similar to studies in non-cancer samples (e.g., [51, 52]). Average 
HRQoL at both assessments was comparable to the HRQoL reported by McQuellon and 
colleagues [43] for their sample of patients scheduled for stem cell transplant, and HRQoL 
was relatively stable over the 4-month study period, as indicated by the high correlation of 
r=.79.
Bivariate correlations between study variables appear in Table 2. Negative social network 
orientation was modestly correlated in expected directions with the social resource variables 
and HRQoL at both assessments. Intercorrelations among the social resource variables were 
small to moderate, supporting the fact that these resources are empirically distinct. They 
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were also correlated with HRQoL at both assessments. Demographic and medical variables 
associated with HRQoL at follow-up included household income (r= .16, p= .016), number 
of medical comorbidities (r = −.41, p< .001), number of transplant complications (r= −.32, 
p<.001), and history of GvHD (1 =yes, 0 =no) (t(253) = −3.63, p< .000). Consequently, 
these variables were included as covariates in the structural equation model; their association 
with follow-up HRQoL was assumed to operate through baseline HRQoL. Transplant type 
(1 =autologous, 0 =allogeneic) was also associated with HRQoL at follow-up (t(253) = 
−2.75, p= .006). It was not included as a covariate because it is strongly confounded with the 
history of GvHD (which is relatively common after allogeneic transplant but rarer after 
autologous transplant). Due to its serious effects on HRQoL [53], GvHD was considered a 
more critical covariate than type of transplant.
Test of the Hypothesized Model
The χ2 test for the hypothesized model indicated room for improvement in terms of the 
model fit: χ2(61) = 226.02, p < .001, CFI = .80, SRMR = .10, RMSEA = .10 (90 % 
confidence interval (CI) 0.09–0.12). Modification indices suggested several substantive and 
conceptually defensible changes, including the following: (1) dropping direct paths from 
positive social exchanges and social network size to baseline HRQoL; (2) dropping direct 
paths from social network orientation and all four social resource variables to follow-up 
HRQoL (leaving only indirect effects of negative social exchanges and perceived support on 
follow-up HRQOL, through baseline HRQoL, to be estimated); (3) dropping income and 
writing conditions as covariates; and (4) allowing the error variance of perceived support to 
covary with the error variances of positive and negative social exchanges (most likely 
reflecting their underlying similarities as indicators of functional aspects of social resources, 
differentiating them from social network size). All of these adjustments were made with the 
exception of dropping the writing conditions as covariates; they were retained because of 
their conceptual importance. These changes yielded a more parsimonious model with 
adequate fit: χ 2(55) = 78.11, p = .02, CFI = .97, SRMR=.07, RMSEA=.04 (90 % CI 0.02–
0.06).
Findings from this final model are shown in Fig. 2, with standardized parameter estimates. 
They indicate that having a more negative social network orientation was associated with 
poorer social resources of all four types in the expected directions: lower perceived support 
(z=−5.02, p< .001), smaller social network (z=−2.32, p=.02), fewer positive social 
exchanges (z = −4.05, p < .001), and more negative social exchanges (Z=3.81, p<.001). 
However, only two of those resources had a direct association with baseline HRQoL: 
perceived support (z=5.00, p< .001) and more negative social exchanges (z=−6.10, p<.001). 
In addition, there was a direct association between negative social network orientation and 
baseline HRQoL (z=−2.46, p=.01). Baseline HRQoL had a strong direct positive association 
with follow-up HRQoL (z=15.20, p<.001), consistent with the strong correlation between 
HRQoL assessed at these two time points. Neither negative social network orientation nor 
any of the social resources variables had a direct association with follow-up HRQoL, 
controlling for other variables in the model including baseline HRQoL. However, there were 
indirect effects of social network orientation (β = .23, z = −4.93, p < .001), perceived social 
support (β = .22, z = 04.85, p < .001), and negative social exchanges (β = −.27, z=−5.83, p <.
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001) on follow-up HRQoL, all in the expected directions. In addition, worse baseline 
HRQoL was associated with having a greater number of non-GvHD transplant 
complications (z=−3.40, p<.001), a history of GvHD (z=−3.01, p=.003), and a greater 
number of medical comorbidities (S=−8.18, p<.001).
Discussion
Many cancer survivors use the social resources available to them and benefit from them in 
various ways; however, those with negative social network orientation may be limited in the 
extent to which they have, access, and benefit from these resources. The present study 
examined this understudied phenomenon among cancer survivors treated with stem cell 
transplant—a population highly dependent on social resources during their lengthy treatment 
and recovery. Findings highlight a subgroup at risk for poor transplant outcomes and can 
guide development of interventions.
The findings also extend knowledge of processes surrounding negative social network 
orientation. Past research has shown that people with a more negative social network 
orientation have smaller social networks, more negative social exchanges, less perceived 
support, and less positive social exchanges [11, 35–39]. An important contribution of this 
study is that it examined these social resources in a single study, evaluating their ability to 
mediate the association between negative social network orientation and health-related 
quality of life, controlling for potential medical confounds. Findings indicated that, 
compared to survivors with a more positive social network orientation, survivors with a more 
negative social network orientation were more likely to expect that less support would be 
available if they needed it, and when they did receive it, they were either more likely to 
experience it as being negative or it was more likely to actually be negative. These negative 
expectations and experiences were, in turn, associated with lower functioning in important 
life domains.
When interpreting these findings, it is important to keep in mind that social network 
orientation is a relatively stable individual difference thought to originate, at least in part, 
from people’s lifetime experiences with social resources in times of need [10, 11]. Similarly, 
social support behaviors, appraisals, and expectations are thought to have origins in early life 
experiences in addition to being influenced by a history of interactions with important social 
network members [16, 29]. Adult attachment theory addresses processes like these and may 
provide insight into our findings as well as guidance for extending them. For instance, 
attachment researchers theorize that children’s relationships with their caregivers create 
beliefs, attitudes, and expectations that endure to affect their behaviors in adult relationships 
[56], including those related to social support [55, 57]. Consistent evidence was shown by 
Wallace and Vaux (1993) who found that adults with a secure adult attachment style had a 
more positive social network orientation than adults with an insecure attachment style, who 
were more likely to mistrust others and to believe it to be inadvisable to rely on others.
It is also important that the significant paths linking social network orientation, perceived 
support, and negative social exchanges with health-related quality of life involved concurrent 
associations at baseline; effects of social network orientation and these social resources on 
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follow-up health-related quality of life were fully explained by their associations with 
baseline health-related quality of life. One potential explanation for this pattern of findings 
involves the strong association between baseline and follow-up health-related quality of life 
in these longer-term survivors. Thus, there was relatively little change from baseline to 
follow-up to predict. It may also be that the lack of prospective effects reflected 
methodological shortcomings of measuring mediators at the same time as a predictor [58]. 
However, this approach made conceptual sense in this study given that social network 
orientation and associated social resources are relatively stable characteristics that patients 
bring to their treatment and recovery. In addition, the timing of the follow-up may have 
played a role, in that perceived social support and negative social exchanges were unlikely to 
change over the brief 4-month study period without a specific intervention designed to 
change them. This possibility is especially likely given that we studied survivors who were 
beyond the acute phase of transplant recovery compared to soon after transplant when social 
resources are more likely to be mobilized. Finally, stem cell transplant is typically not the 
first line of treatment for hematological malignancies. As such, by the time people undergo 
transplant, their health-related quality of life will have already been reduced by prior 
chemotherapy, radiation, steroids, and other treatments. Future studies should begin closer in 
time to diagnosis, include longer-term follow-up, and measure changes in the potential 
mediators.
Positive social exchanges and network size did not mediate the association between negative 
social network orientation and poor health-related quality of life, suggesting that 
interventions focused on improving these aspects of social resources would be relatively 
unlikely to yield better outcomes for people with negative social network orientation. 
Although we posited that network size can influence health-related quality of life in ways 
that are not well assessed by functional measures of support (e.g., enhancing motivation to 
adhere to healthy behaviors or providing a sense of identity), it may be that such influences, 
if they occur, are relatively unimportant in this population or that network size is too inexact 
an indicator of social resources to be useful here. With respect to the lack of mediation by 
positive social exchanges, our findings are consistent with research demonstrating that 
negative social support is more reliably associated with recipient well-being and distress 
than are more positive social support [16].
It is notable that the association between having a more negative social network orientation 
and poorer post-transplant health-related quality of life remained significant even after 
accounting for social resource deficits and medical confounds. Thus, there is a need to 
investigate other potentially important mechanisms. It may be worthwhile to consider the 
role of intrapersonal variables such as distress or low self-esteem. During the lengthy post-
transplant recovery period, survivors need extensive assistance with daily activities and 
behaviors necessary for preventing and managing transplant-related complications [5]. 
Those with a more negative social network orientation may find this situation distressing and 
inconsistent with valued perceptions of being self-reliant, potentially slowing their physical 
and emotional recovery by interfering with critical health behaviors or engaging stress-
related pathways [59].
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Implications for Interventions
Our findings are consistent with robust research indicating that perceived support and 
negative social exchanges are strongly associated with health outcomes [16, 59, 60], 
suggesting that these social resources may be good targets for interventions to improve 
health-related quality of life in transplant survivors with negative social network orientation. 
Additional longitudinal research specifically designed to evaluate the causal associations 
underlying our findings [61] would help ensure that these interventions will be effective. The 
nature of the social resources that emerged as most important suggests the need to address 
negative expectations about social support available to survivors or survivors’ negative 
appraisals of social exchanges involving social support. Of the two, negative social 
exchanges may be more amenable to change (e.g., by adapting cognitive-behavioral 
approaches teaching people to mobilize and manage social support). Increasing perceived 
social support is more challenging, although possible; a recent meta-analysis of community 
public health interventions revealed that these interventions lead to a reliable increase in 
perceived social support of approximately moderate size [54]. It may also be useful to focus 
on providing social resources from sources outside survivors’ intimate social network—for 
instance, from support groups or healthcare providers [36]. This approach may help offset 
reciprocity obligations or interpersonal costs of receiving support and place less 
psychological strain on the patient, caregivers, and their relationship.
Limitations
This study had several limitations, including those described above involving the lack of 
longer-term follow-up. The present study’s brief study period (4 months) paired with 
investigation of variables that were relatively stable over time hindered examination of 
prospective associations. As noted, we recommend a study of transplant recipients closer in 
time to their treatment, with longer-term follow-up, and measurement of changes in all study 
variables, including proposed mediators. In addition, the sample was predominantly non-
Hispanic white, although the sample’s demographics were similar to those found in the 
larger population of people undergoing stem cell transplant [62].
Contributions
This study provides early evidence for variation in the social network orientation of a cancer 
population for which social resources are critical. It demonstrates a potential pathway 
whereby negative social network orientation predicts worse health-related quality of life 
among transplant survivors in important life domains—physical, functional, social and 
family, emotional well-being, and transplant concerns—in part due to low perceived social 
support and negative social exchanges. These are useful findings considering the lack of 
attention to the possibility that not all cancer survivors are equally likely to accept and 
benefit from critical social resources. Moreover, the study examined multiple aspects of 
social support, finding that some offer a more plausible explanation than others for the 
association between negative social network orientation and health-related quality of life. 
These findings therefore suggest avenues for additional research and interventions to 
improve health-related quality of life in stem cell transplant survivors and related 
populations.
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Fig. 1. 
Hypothesized model of relations among negative social network orientation, social 
resources, and health-related quality of life among cancer survivors treated with 
hematopoietic stem cell transplant. Error terms are omitted for clarity. GvHD graft versus 
host disease
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Fig. 2. 
Final model of relations among social network orientation, social resources, and health-
related quality of life among cancer survivors treated with hematopoietic stem cell 
transplant. Standardized estimates are shown. Error terms are omitted for clarity. All 
estimates are significant at the p < .05 level except for estimates for the direct paths between 
writing conditions 1, 2, and 3 and follow-up health-related quality of life. GvHD graft versus 
host disease
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Table 1
Participant characteristics (N = 255)
Number (%) M (SD) Observed range
Female 147 (58 %)
Age (in years) 54 (12) 19–79
Race/ethnicity
    Non-Hispanic white 219 (86 %)
    Black/African-American 10 (4 %)
    Hispanic/Latino(a) 10 (4 %)
    Asian/Pacific Islander 6 (2 %)
    Others 10 (4 %)
Marital status
    Married/marriage-like relationship 189 (74 %)
    Single/never married 31 (12 %)
    Divorced or separated 26 (10 %)
    Widowed 9 (4 %)
Education
    High school graduate 30 (12 %)
    Some college/trade school 54 (21 %)
    Four-year college degree 90 (35 %)
    Graduate degree 80 (31 %)
    Missing 1 (<1 %)
Annual household income (median) $80,000–95,000 <$20,000–>110,000
    Autologous 140 (55 %)
    Allogeneic 115 (45 %)
Diagnosis
    Lymphoma 82 (32 %)
    Multiple myeloma 77 (30 %)
    Leukemia 58 (23 %)
    Others 38 (15 %)
History of graft versus host disease (GvHD) 94 (37 %)
Number of non-GvHD transplant complications 2.61 (1.70) 0–8
Number of medical comorbidities 1.22 (1.22) 0–6
Baseline health-related quality of life 112.07 (18.70) 59–146
Follow-up health-related quality of life 113.37 (19.49) 53–154.34
Social network orientation 37.24 (5.51) 21–52
Perceived social support 29.07 (4.14) 13–35
Social network size 19.26 (11.76) 2–77
Positive support-related social exchanges 45.07 (6.79) 26–60
Negative support-related social exchanges 21.62 (6.23) 12–48
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